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n=number of shipping containers used.
Recovery Efficiency equals Refrigerant Recovered divided by Refrigerant Recoverable times

100%.

Recovery Efficiency =
Refrigerant Recovered

Refrigerant Recoverable
 100%

B. For Individual Recoveries

Refrigerant Recoverable equals the charged test stand weight minus the original
test stand weight.

Refrigerant Recoverable = TSCO TSO−
Refrigerant Recovered equals the final weight of the shipping container minus

the initial weight of the shipping container plus the final weight of the recovery
system minus the original recovery system weight.

Refrigerant Recovered = SCF − + −SCO RSF RSO
Recovery Efficiency equals Refrigerant Recovered divided by Refrigerant Recov-

erable times 100 percent.

Recovery Efficiency =
Refrigerant Recovered

Refrigerant Recoverable
 100%

C. Calculation of a Statistically Significant Number of Recoveries

N t sd X Nadd = ( ) ( )( ) −* / . *10
2

Where:
Nadd=the number of additional samples re-

quired to achieve 90% confidence.
sd=Standard deviation, or (X/(N¥1)5)
X=Sample average
N=Number of samples tested

Number of samples t for 90%
confidence

2 ....................................................................... 6.814
3 ....................................................................... 2.920
4 ....................................................................... 2.353
5 ....................................................................... 2.132
6 ....................................................................... 2.015
7 ....................................................................... 1.943
8 ....................................................................... 1.895
9 ....................................................................... 1.860

10 ....................................................................... 1.833

Procedure:
1. Compute Nadd after completing two re-

coveries.
2. If Nadd>0, then run an additional test.
3. Re-compute Nadd. Continue to test addi-

tional samples until Nadd<0.

V. Test Procedure Approval and
Certification

Each vendor of capture equipment for
small appliances desiring certification will
provide a representative model of its capture
system and its recommended recovery proce-
dures to an EPA approved third party lab-
oratory for testing in accordance with this
procedure. The third party laboratory will
certify recovery systems that when tested in
accordance with this procedure demonstrate
a sufficient recovery efficiency to meet EPA
regulatory requirements.

APPENDIX D TO PART 82 SUBPART F—
STANDARDS FOR BECOMING A CER-
TIFYING PROGRAM FOR TECHNICIANS

Standards for Certifying Programs

a. Test Preparation

Certification for Type II, Type III and Uni-
versal technicians will be dependent upon
passage of a closed-book, proctored test, ad-
ministered in a secure environment, by an
EPA-approved certifying program.
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Certification for Type I technicians will be
dependent upon passage of an EPA-approved
test, provided by an EPA-approved certifying
program. Organizations providing Type I cer-
tification only, may chose either an on-site
format, or a mail-in format, similar to what
is permitted under the MVACs program.

Each certifying program must assemble
tests by choosing a prescribed subset from
the EPA test bank. EPA expects to have a
test bank with a minimum of 500 questions,
which will enable the certifying program to
generate multiple tests in order to discour-
age cheating. Each test must include 25 ques-
tions drawn from Group 1 and 25 questions
drawn from each relevant technical Group.
Tests for Universal technicians will include
100 questions (25 from Group 1 and 25 from
each relevant technical Group). Each 50-
question test represents 10 percent of the
total test bank. Questions should be divided
in order to sufficiently cover each topic
within the Group.

Each certifying program must show a
method of randomly choosing which ques-
tions will be on the tests. Multiple versions
of the test must be used during each testing
event. Test answer sheets or (for those test-
ing via the computer medium) computer files
must include the name and address of the ap-
plicant, the name and address of the certify-
ing program, and the date and location at
which the test was administered.

Training material accompanying mail-in
Type I tests must not include sample test
questions mimicking the language of the
certification test. All mail-in material will
be subject to review by EPA.

Certifying programs may charge individ-
uals reasonable fees for the administration
of the tests. EPA will publish a list of all ap-
proved certifying programs periodically, in-
cluding the fees charged by the programs.
This information will be available from the
Stratospheric Ozone Protection Hotline.

b. Proctoring

A certifying program for Type II, Type III
and Universal technicians must designate or
arrange for the designation of at least one
proctor registered for each testing event. If
more than 50 people are taking tests at the
same time at a given site, the certifying or-
ganization must adhere to normal testing
procedures, by designating at least one addi-
tional proctor or monitor for every 50 people
taking tests at that site.

The certification test for Type II, Type III
and Universal technicians is a closed-book
exam. The proctors must ensure that the ap-
plicants for certification do not use any
notes or training materials during testing.
Desks or work space must be placed in a way
that discourages cheating. The space and
physical facilities are to be conducive to
continuous surveillance by the proctors and
monitors during testing.

The proctor may not receive any benefit
from the outcome of the testing other than
a fee for proctoring. Proctors cannot know in
advance which questions are on the tests
they are proctoring.

Proctors are required to verify the identity
of individuals taking the test by examining
photo identification. Acceptable forms of
identification include but are not limited to
drivers’ licenses, government identification
cards, passports, and military identification.

Certifying programs for Type I technicians
using the mail-in format, must take suffi-
cient measures at the test site to ensure that
tests are completed honestly by each techni-
cian. Each test for Type I certification must
provide a means of verifying the identifica-
tion of the individual taking the test. Ac-
ceptable forms of identification include but
are not limited to drivers’ licenses numbers,
social security numbers, and passport num-
bers.

c. Test Security

A certifying program must demonstrate
the ability to ensure the confidentiality and
security of the test questions and answer
keys through strict accountability proce-
dures. An organization interested in develop-
ing a technician certification program will
be required to describe these test security
procedures to EPA.

After the completion of a test, proctors
must collect all test forms, answer sheets,
scratch paper and notes. These items are to
be placed in a sealed envelope.

d. Test Content

All technician certification tests will in-
clude 25 questions from Group I. Group I will
ask questions in the following areas:
I. Environmental impact of CFCs and HCFCs
II. Laws and regulations
III. Changing industry outlook

Type I, Type II and Type III certification
tests will include 25 questions from Group II.
Group II will ask questions covering sector-
specific issues in the following areas:
IV. Leak detection
V. Recovery Techniques
VI. Safety
VII. Shipping
VII. Disposal

Universal Certification will include 75
questions from Group II, with 25 from each of
the three sector-specific areas.

e. Grading

Tests must be graded objectively. Certify-
ing programs must inform the applicant of
their test results no later than 30 days from
the date of the test. Type I certifying pro-
grams using the mail-in format, must notify
the applicants of their test results no later
than 30 days from the date the certifying
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